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fkm^ndments to fte claims: This listing of claims will replace all prior versions, and listings, 
of claims In the a- plication : 

! ' I 

Listing of Claims: 




(Currently Amended) A method for producing a stabilized double D loop at a 

target sequence vlthln a double-stranded-nuclelc acid, the method comprising: 

providing i first oligonucleotide and second\llgonudeotlde, said first and second 
oligonucleotides f aving at least a region of damplemerttarity therebetween; 

wherein si id first oligonucleotide is bound byjs recomblnase and has a region that is 
substantially com >lementary In sequeh^eto a firsj^trand of said target, and said second 
oligonucleotide is free of a recomblnase ancTfiasa region that is substantially complementary 
in sequence to a second strand of said target; 

combining said first oligonucleotide and aecond o l igonucleotides with said double- 
stranded nucleic *cid under conditions suitable for production of a double D-loop to form a 
mixture; and 

adding th « second oligonucleotide to the mixture, orodudno-sald stabilized double D 
loop at said targe t sequence within said double-stranded nucleic acid. 

2, (Cancellec ) 

(Orlginalj The method of clalfff 1, wherein said second oligonucleotide comprises at 
least one modlfl: ation selected from the group consisting of: locked nucleic acid (UMA) 
monomer, 2'-OM 5 monomer, peptide nucleic acid, and phosphorothioate linkage. 



(Previous y Presented) The method of dain^rTwhereln said recomblnase Is £. coil 
RecA protein. ^ j 

(Original) The method of clalpcKl, further comprising the subsequent step pf 
deprotelnlzing s; id double-stranded nisclelc acid. ; 

» 

(Original) A double-stranded nucleic acid having a stabilized double D loop! formed 
by the method «: f claim, 
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(Currently Amended) A method for detecting the presence of a desired target 
sequence within it double-stranded nucleic acid, the method comprising: 

providing i first oligonucleotide^*^ sertnd ollg^udeotlde; wherein said first 
oligonucleotide Is sound by a recombinase and hWaregion that is substantially | 
complementary Ir sequence to a first strand of said target, and said second oligonucleotide is 
free of a recornbltase and Is substantially complementary in sequence to a second strand of 
said desired targ^ t, and said first oligonucleotide and second oligonucleotide have at lefest a 

region of compler lentarlty therebetween; j 

i 

i 

combining said first oligonucleotide and second oligonucleotides with said doubfe- 
stranded nucleic icid under conditions suitable for production of a double D-loop tP fornft a , 

mixture; 



adding th e second olioonudeotide to the mixture; and 



detecting stabilized double D-loops having said oligonucleotides, said stable double D- 
loops signaling t\ e presence of a desired target sequence. 

8. (Cancellec ) j 

9 .^(Originari The method of dairj<7, wherein said second oligonucleotide comprises at 
least one modifi: ation selected from the group consisting of: locked nucleic acid (LNA) 
monomer, 2'-OM 5 monomer, peptide nucleic acid, and phosphorothioate linkage. ! 

/^Qf^ (Original) The method of dalm^wherein at least one of said oligonucleotides is 
detectably labeh d. / y | j 

XLr (Current ' ■ Amended) The method of daim 7<rurther comprising the step, after 
-said combining « nd adding c ontact i ng and before detecting, of: deprotelnlzing said nijdelc acid 
sample, i 
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(Currently Vmended) A method for detecting the presence of a desired target 
iquence In a san pie of double-stranded nucleic acids suspected of having sequences that 
differ at a target Herein, the method comprising: 

contacting said sample of double-sjpalid^nudelc adds with a first oligonucleotide tg 
ftjre ef d-e occond ol l gonucl' 




sddiQSLflJt ^nd oiiQQnud ^tiri^tQ th^lxtofeTwherein said first oligonudeotide is 
bound by a recorr blnase, said second oligonucleotide is f/ee of a recombinase, and said first 
and second oligor ucleotides have at least a region of aimplementarlty therebetween, 

wherein bi th of said first and said second oligonucleotides have regions that are 
perfectiy complef lentary to respective first and second strands of said desired target 
sequence, but at least one of said oligonucleotides is Imperfectly matched in said region to 
each of said targt t sequences that differ from said desired sequence; 

deproteini dng said nucleic acids; and then 

detecting stable double Droops, said stable double D-loops signaling the presence of a 
desired target su ;uence. 

* 

13. (Canceller) 




(Originalj The method of c\a\nyX2, wherein said second oligonudeotide comprises 
at least one mod flcatlon selected frorrr^he group consisting of: locked nucleic add (LNA) 
monomer, 2*-OH'3 monomer, peptide nucleic acid, and phosphorothloate linkage. 




15f (Currentl' • Amended) A method for detecting, In a sample of double-stranded 
Tiuclelc acids su- pected of having sequences that tflffer at a target, the presence of at least 
two different tar jet sequences, the method comprising; 

\ V 

forming ;ouble D-loops at said farget l^yjpi>fflnq a using a m i xturo of first 
oligonucleotide 1 pedes with the sample of dou ble-sAanded nucleic adds to form a mfrfarg 
and at least ones specioo of occond o l igonucle o tide , wherein said mlxturf includes at least two 
species of first »: iigonucleotide, each of said species having a region thalt is perfectly 
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complementary t<: a distinct one of said different target sequences, and each of said species is 
bound by a recomblnase; 

adding at I »™> ^i es nf k second oligonucleotide, wherein each of said at least 
one second oligor ucleotlde species islfree^fVecombinase; and 

wherein s i id first oligonucleotides an\l said second oligonucleotides have at least a 

■ 

region of complenentarlty therebetween; 

deproteinl :ing said nucleic acids; and then 

discrlmlnci )ly detecting the species of first oligonucleotides present among stable D« 
loops, and there;: fter determining the presence of at least two different target sequences. 




(Original) The method of claim 1^/whereln each of said first oligonucleotide species 
Is discrlmlnabiy l ibeled. 




lj/? (Original; The method of claim )&, wherein each said first oligonucleotide species is 
labeled with a dil ferent fluorophore, said fluorophores having distinguishable emission spectra. 

18 >^(Originai;i Th e method of claim 15, wj^rein said double-stranded nucleic acids are 
selected from th«s group consisting of: llneaj^nuclelc acids, relaxed closed circular DNA, 
supercoiled circu ar DNA, artificial chromosomes, BACs, YACs, nudear chromosomal *DNA, and 
organelle chronrn «soma! DNA. 

1#/ (Original) The method of claim lS^rfherein said second oligonucleotide comprises 

least one mo: iflcation selected from th^roup consisting of: locked nucleic acid (LNA) 
monomer, 2*-Of'e monomer, peptide nucleic acid/fend phosphorothloate linkage. 




(Original; The method of claim 15; further comprising the step, after said 
deprotelnizing ci id before said dlscrimlnably detecting, of: separating dbuble D loop-containing 
nucleic acids fro n double-stranded nucleic acids lacking double D loops* 
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2i /(Original) The method of claim 20, wherein said first oligonucleotide species, or 
j&T second ollgor ucleotide species, or both said first and second oligonucleotide species 
comprises a capture moiety, and said separating step is performed by specific binding to said 
captur&molety. 

(Currently Amended) A method of purifying, from a mixture of double-stranded 
nucleic acids havi ig sequences that differ at a target therein, double-stranded nucleic acids 
having a desired arget sequence, the method comprising: forming double D loops at said 
target using bv r ixlno a first oligonucleotide with mixture of detiffle-stranded mJClelg acids 
and a second ollcj ^nucleot i de , wherein said first oligonudeotr^fl<Bouna\by a recombinase, 
adding a s aid-sec >nd ol »g"nn g i eQ t ide . wherein the second oligonucleotide IS fre3 <?f *s-™* 
substantially bou id by sa i d -recombinase, and said first and second^ftgonudeotldes have at 
least a region of - omplementarlty therebetween, wherein said firit oligonucleotide is perfectly 
complementary K > a first strand of said desired target sequence, said second oligonucleotide Is 
perfectly complei lentary to a second strand of said desired target sequence, and at least one 
of said ollgonuck otldes is imperfectly matched at each of said target sequences that differ 
from said desire: target sequence; and then purifying double-stranded nucleic acids having 
stabUrt) loops. 



stablp'D 



23. (Original) The method of claim 22, wherein said step of forming double D loops 
comprises: cont: ctlng said mixture of double-stranded nucleic acids first with said first, 
recomblnase-boi nd oligonucleotide and thereafter with said second, recombinase-free 
oligonucleotide. 




(Original) The method of dalrn^z, further comprising the step, after forming 
double D loops z nd before purifying, of deproteln£ing said double-stranded nucleic acids. 



25/ (Original; The method of claim 2gf wherein said second oligonucleotide comprises 
afleast one mo( ification selected from tKe group consisting of: locked nucleic acid (LNA) 
monomer, 2'-Ol* e monomer, peptide nucleic acid, and phosphorothloate linkage. 
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(Original) The method of dair^2, wherein said first oligonucleotide, said second 
oligonucleotide, o both said first and second oligonucleotides comprises a capture moiety, and 
said purifying stei is performed by specific binding to said capture moiety. 





(Currently Amended) A method of protecting a restriction site target within 
double-stranded nucleic acids from cleavage during a restriction digest, comprising: 

forming d: uble D-loops at said targ4\ using by mixing a first oligonucleotide With the 
^uhle-stranded jjU&lejs ag idsJfi for ™ a fixture ou6 u second oligonuc l eotide , wherein said 
first oligonucleotl Je is bound by a recorrtbinase and has at least a region that is substantially 
complementary h sequence to a first strand of saktfteraet; 

fljflflg a :. »mnd oligonucleot ide L the mfrtdre, wherein said second oligonucleotide is 
free of recomblm se and has at least a r^ton^Kat is substantially complementary in sequence 
to a second strar d of said target; and 

wherein s ild double D-loop is resistant to restriction cleavage at said target; 

digesting said double-stranded nucleic acids with a restriction enzyme that recognizes 
said target sequi nee; and 

detecting resistance of said target sequence to restriction cleavage. 
28. (Canceller I) 

7^ (Original) The method of claim ^wherein either or both of said oligonucleotides 
are methylated i nd said restriction enzyme target site Is unmethylated. 

Ito/' (Original) The method of claim 27^ wherein each of said oligonucleotides contains a 
mismatch to Its -espectlve target sequence strani 

{(. (Original. The method of claim 1J, wherein said second oligonucleotide comprises 
at least one mo< iflcation selected from the group consisting of: locked nucleic acid (LNA) 
monomer, 2'-OVe monomer, peptide nucleic acid, and phosphorothloate linkage. 
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(Original) The method of claim Jgf further comprising the step, after said forming 
of b loops and bel xe digestion, of: deproteinlzing said nucleic adds. 

3^^(Currently Amended) A method of cleaving at or near a target sequence within a 
double-stranded r ucleic acid, the method comprising: 



forming a double O-loop at said target wring fry mfrlpq a first oligonucleotide 
7 n-n^ oHgofweN; ^ttdejttlti] the double- stranded nudeic add to form a fixture, wherein said 
first oligonudeot • le has at least a rfi^onttiat is substantially complementary In sequence to a 
first strand of sail I target and Is boufcd by a JecomWnase; 

adding a \ \ »cond oligonucleotide to ffifi mixture, wherein said second oligonucleotide 
has at least a retf on that Is substantially Complementary In sequence to a second strand of 
said target and L ; free of recomblnase; 

i 

reacting s tid double-stranded nucleic acid with an enzyme that cleaves the double- 
stranded nucleic Kid; and 

detecting :leavage at or near said target sequence. 




(Original; The method of daim 33^whereln said first ollgonucleotide:first target 
strand duplex an J/or said second oligonucfeotldersecond target strand duplex of said D loop 
forms a type lis, type Ils-like, or type IIB restriction enzyme site in said double-stranded 
nudeic add. 

35- XCurrentb Amended) A methop%^leavln4 at or near a target sequence within a 

djrfble-strandec nucleic add, the method/comprisini 

forming a double D-loop at said taWet^ste^fey making a first oligonucleotide am*-a 
second oligonud >ettte, with the dpufr ig-strande/ nu^jplc add to form a mixture, wherein said 
first oligonudeol Ide Is bound by a recombinase^na^has at least a region that is substantially 
complementary n sequence to a first strand of said target; 

* 

adding a ^rond oHoonudeotldeto the mixture, wherein said second oligonucleotide is 
free of recomblr ase and has at least a region that is substantially complementary in sequence 
to a second stra id of said target; 
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reacting sa d double-stranded nudeic acid 
double D-loop; an J 

detecting c leavage at or near said target sequence. 

fg: (Withdraw 0 A kit for forming stabilized double PTotte at a target sequence In double- 
stranded nucleic ; cids, comprising: a first composition ^n^lslng a first oligonucleotide, said 
first oligonucleotl le being bound by a recomblnase and havinh a region that Is substantially 
complementary it sequence to a first strand of said target; arid a second composition 
comprising a sec< nd oligonucleotide, said second oligonucleotide being not substantially bound 
by a recombinass and having a region that Is substantially complementary In sequence to a 
second strand of said target. 




(Withdraw n) The kit of claim^fcfwherein said second oligonucleotide comprises at 
feast one modlflc rtion selected from the group consisting of: locked nucleic acid (LNA) 
monomer, 2'-OM 5 monomer, peptide nucleic acid, and phosphorotbloate linkage. 



r det< 



(Withdrawn) The kit of claim wherein at least one of said oligonucleotides * 
detectably labeled. 



39, (Wlthdra. »n) The kit of claim M^wherein at least one of said oligonucleotides is 
conjugated to a • apture moiety. ' ; 




(Withdrav m) A kit for detecting the presence of at least two different target sequences 
in a sample of 6 luble-stranded nucleic acids suspected of having sequences that differ at a 
target therein, <: >mprlsing: a composition comprising (i) a mixture of first oligonucleotide 
species and (11) . it least a first species of second olfgonLclebtlde, wherein said mixture Includes 
at least two spe. les of first oligonucleotides, each bf s^ld spades having a region that is 
perfectly compls mentary to a distinct one of said differing target sequences, and each of said 
first ollgonucleo Ide species in said mixture being bound by a recomblnase; wherein each of 
said at least om second oligonucleotide species is not substantially bound by said 
recomblnase; ai d wherein each of said first oligonucleotide species In said mixture and said at 
least one secom I oligonucleotide has at least a region of complementarity therebetween. 
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41^ (Wlthdrawr ) The kit of dalm 40, further comprising: Instructions suitable for 
performing the m* -tbod of claim 15. 
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